Direct evidence for the function of FUM13 in 3-ketoreduction of mycotoxin fumonisins in Fusarium verticillioides.
Fumonisins are mycotoxins produced by Fusarium verticillioides, a widespread pathogen of corn. Although the gene cluster for the biosynthesis of fumonisins has been cloned, the majority of the genes have not been biochemically characterized. Here, we report the biochemical characterization of FUM13, a gene that encodes a short-chain dehydrogenase/reductase required for fumonisin biosynthesis. FUM13 has been expressed in E. coli, and the produced protein, Fum13p, has been purified. When the protein was incubated with 3-keto fumonisin B(3) (FB(3)) in the presence of NADPH, FB(3) was produced. The data provide direct evidence for the role of FUM13 in the 3-ketoreduction of fumonisins. In a functional complementation experiment, FUM13 gene was introduced into tsc10 mutants of the yeast Saccharomyces cerevisiae, which carry a mutation in the 3-ketosphinganine reductase gene in the sphingolipid pathway. The tsc10 mutants were not able to grow on the selection medium, but the same mutants transformed with FUM13 were able to grow. The results further confirm the function of FUM13 in 3-ketoreduction in vivo.